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(54) PAGE PRINTER ABLE TO PRINT OUT MULTI-VALUE IMAGE 

(57)Abstract: 

PURPOSE: To considerably reduce a memory capacity of a 
page memory in the page printer able to print out a multi-value 
(multi-gradation) image. 

CONSTITUTION: Multi-value data plotted by a PS(postscript) 
interpreter 21 are tentatively stored in an FIFO(first-in/first-out) 
memory 24 having bit planes by a bit number of the multi-value 
Then a compression section 22 applies variable length 
reversible compression processing to the data in the FIFO 
memory 24 in serial or in parallel with respect to each bit plane 
by each unit (block word BW) of a size and stores the result to 
a compression memory 23. After storing data by one page, the 
compression data are expanded by an expansion section 25 
and the result is fed to a printer engine 208, in which the data 
are printed out. 
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[Claim(s)] 

[Claim 1] A drawing means to draw image data of a multiple value which should be printed, and a compression 
means to carry out variable-length lossless compression processing of the data for every bit which constitutes 
each of that dravm pixel of a multiple-value image in an unit of a certain magnitude, and to store the 
compressed code in page memory. It has an expanding means which carries out expanding processing of the 
compressed code stored in this compression means, and is sent to printer engine. A FIFO memory which has a 
bit plane which can store data more than the number of dots which is the page printer which can print a 
multiple-value image, and constitutes each pixel of a multiple-value image for said compression means, and 
which constitutes an unit of said a certain magnitude at least for every bit, A page printer characterized by 
constituting one integrated circuit for image data compression, and this integrated circuit by sequencer operated 
so that compression processing may be performed to a serial one by one to data of each bit plane of said FIFO 
memory. 

[Claim 2] A page printer characterized by forming a computing element which performs data processing of data 
between bit planes of said FIFO memory in a page printer according to claim 1, and said integrated circuit for 
image data compression performing compression processing to a serial one by one to the result of an operation. 
[Claim 3] A page printer characterized by forming a prediction machine which predicts data of a bit plane of the 
one low order with data of a high order bit plane of said FIFO memory in a page printer according to claim 1, 
and said integrated circuit for image data compression performing compression processing to a serial one by 
one to the prediction result. 

[Claim 4] A drawing means to draw image data of a multiple value which should be printed, and a compression 
means to carry out variable-length lossless compression processing of the data for every bit which constitutes 
each of that drawn pixel of a multiple-value image in an unit of a certain magnitude, and to store the 
compressed code in page memory, It has an expanding means which carries out expanding processing of the 
compressed code stored in this compression means, and is sent to printer engine. A FIFO memory which has a 
bit plane which can store data more than the number of dots which is the page printer which can print a 
multiple-value image, and constitutes each pixel of a multiple-value image for said compression means, and 
which constitutes an unit of said a certain magnitude at least for every bit, A page printer characterized by for 
an integrated circuit for image data compression of the number of the bit planes and the same number 
constituting, and each of that integrated circuit performing compression processing to parallel to data of each bit 
plane of said FIFO memory. 

[Claim 5] A page printer given in claim 1 which is a means by which said drawing means draws color picture 
data of a multiple value for every primary color of that, established said compression means for said every 
primary color, and enabled printing of a color multiple-value image thru/or any 1 term of 4. 
[Claim 6] Block WORD which is characterized by providing the following and from which said integrated 
circuit for image data compression is constituted from t dots by main scanning direction (BW), Two base units 
of a unit which consists of u block WORD in a main scanning direction or the direction of vertical scanning are 
used. While a location of a unit number which should divide page memory for drawing image data by 1 page 
into said unit unit, and should draw by CPU, and its block WORD (BW) is computed An image data 
compression processing circuit which will carry out variable-length lossless compression processing of the data, 
and will be written in said page memory if data of block WORD (BW) which should newly draw is set A buffer 
of capacity which can store data of 1 -block WORD (BW) From a location of a unit number computed by said 
CPU and block WORD (BW) A lead block for reading compressed data corresponding to it from said page 
memory, and reproducing block WORD before the compression (BW) to said buffer, A modification block 
which carries out the lead modification light of the data which was specified by said CPU, and which should 
newly draw to said buffer, A compressed block which represses data of said buffer by which lead modification 
light processing was carried out, and writes the result in said page memory with this modification block 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the page printer which can print a 
multiple-value (many gradation) image especially about page printers (the printer section of a digital copier is 
also included), such as black and white and a laser beam printer of a color, and an LED printer, 
[0002] 

[Description of the Prior Art] In recent years, the resolution of page printers, such as a laser beam printer, 
becomes still higher, and, recently, 600DPI is in use. it comes out, and it carries out and increases in number 
from now on, the multi-RIZORYUSHON printers, i.e., the printer from which engine resolution changes 
according to an emulation, whose printer of 800DPI or 1200DPI appears and which will exist, - 1 will come 
out. 

[0003] However, the memory space of the frame buffer in a page printer (page memory) becomes about 8MB in 
about 4MB, A3, and 600DPI in A4 and 600DPI. Furthermore, since the number of primary colors or the 
number of primary colors from which it constitutes ** and also a color, and the frame buffer for a black image 
are [ in the case of the gray-scale printer or color printer which can print the multiple-value image of many 
gradation like a photograph or a graphic image ] needed in the case of a part for the number of bits of the 
multiple value showing the gradation of the pixel, and a color, the memory space becomes huge. 
[0004] The increment in such memory space of a frame buffer has big effect on a product price. On the other 
hand, since the price of a page printer is changing to reverse to the low price, it must suppress the price hike 
accompanying high-resolution-izing and multiple-value-izing, or colorization with a certain means. 
[0005] Compression of LZ method etc. is used for MH (Huffman-coding method: standard coding method of 
the G3 facsimile by the single dimension compressing method), MR (at the G3 facsimile by the two-dimension 
compressing method, it is the coding method of an option) and MMR (by deformation of MR coding, it is the 
standard coding method of a G4 facsimile) which are used for the lossless compression technology of binary 
image data for that by facsimile etc., the text file treated by computer, or a binary file. Moreover, recently, there 
is also a JBIG method using algebraic-sign-izing which is international standards. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since such binary image data compression technology 
performs sequential -encoding processing in an order from an image or the head of a file, it cannot restore only a 
desired arbitration block to real time. Since it comes to the sequence that the document information which 
should be printed was actually created on CRT of a computer by the page printer, compression processing must 
be performed per block of a certain magnitude. Therefore, the above-mentioned compression technology cannot 
be used as it is. 

[0007] Furthermore, the above-mentioned compression technology cannot be used for the compression of the 
data of a multiple-value image, or the data of a color picture which includes halftone like GURAFIKU or a 
photograph as it is. This invention is made in view of the above present condition, and it aims at reducing the 
memory space of page memory sharply by compression of drawing data in the page printer of black and white 
which can print a multiple-value (many gradation) image, or a color, 
[0008] 

[Means for Solving the Problem] This invention offers a page printer which can print a multiple-value image 
constituted as follows in order to attain the above-mentioned purpose. 

[0009] A page printer by this invention is equipped with a drawing means draw image data of a multiple value 
which should be printed, a compression means carry out variable-length lossless-compression processing of the 
data for every bit which constitutes each of that drawn pixel of a multiple-value image in an unit of a certain 
magnitude, and store that compressed code in page memory, and an expanding means that carries out expanding 
processing of the compressed code stored in this compression means, and is sent to printer engine. And a 
sequencer operated so that compression processing may be performed to a serial one by one to data of each bit 
plane of the above-mentioned FIFO memory constitutes one a FIFO memory which has a bit plane which can 
store data more than the number of dots which constitutes each pixel of a multiple-value image for the above- 
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constitutes an unit of said a certain magnitude at least for every bit, 
an integrated circuit for image data compression, and an integrated circuit. 

[0010] In this page printer, a computing element which performs data processing of data between bit planes of 
the above-mentioned FIFO memory is formed, and the above-mentioned integrated circuit for image data 
compression may be made to perform compression processing to a serial one by one to that result of an 
operation. Or a prediction machine which predicts data of a bit plane of the one low order with data of a high 
order bit plane of the above-mentioned FIFO memory is formed, and the above-mentioned integrated circuit for 
image data compression may be made to perform compression processing to a serial one by one to the 
prediction result. 

[001 1] Moreover, a FIFO memory which has a bit plane which can store data more than the number of dots 
which constitutes an unit of magnitude which exists the above-mentioned compression means the account of a 
top at least for each [ which constitutes each pixel of a multiple-value image ] bit of every, and an integrated 
circuit for image data compression of the number of the bit planes and the same number constitute, and each of 
that integrated circuit may be made to perform compression processing to parallel to data of each bit plane of 
said FIFO memory. 

[0012] Furthermore, the above-mentioned drawing means is made into a means to draw color picture data of a 
multiple value for every primary color of that, the above-mentioned compression means can be established for 
every primary color, and printing of a color multiple-value image can also be enabled. 

[0013] And block WORD constituted from t dots by main scanning direction in the above-mentioned integrated 
circuit for image data compression (BW), Two base units of a unit which consists of u block WORD in a main 
scanning direction or the direction of vertical scanning are used. While a location of a unit number which 
should divide page memory for drawing image data by 1 page per [ above-mentioned ] unit, and should draw by 
CPU, and its block WORD (BW) is computed If data of block WORD (BW) which should newly draw is set, it 
can consider as an image data compression processing circuit which carries out variable-length lossless 
compression processing of the data, and is written in page memory, and each following block can constitute. 
[0014] Namely, a buffer of capacity which can store data of 1 -block WORD (BW), From a location of a unit 
number computed by CPU and block WORD (BW) A lead block for reading compressed data corresponding to 
it from said page memory, and reproducing block WORD before the compression (BW) to said buffer, A 
modification block which carries out the lead modification light of the data which was specified by CPU, and 
which should newly draw to said buffer, Data of said buffer by which lead modification light processing was 
carried out with this modification block is repressed, and it consists of a compressed block which writes the 
result in said page memory. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is concretely explained 
based on a drawing. Drawing 2 is drawing showing the example of the image formation structure of a system 
using the page printer by this invention, and, as for 100, a personal computer and 200 are page printers. Usually, 
a user draws up a document using the CRT screen, the keyboard, and DTP (desktop publishing) application of a 
personal computer 100, and prints by transmitting to a page printer 200 through a printer driver 101. 
[0016] A printer driver 101 is converted to the printer language with which a page printer 200 supports the 
contents of a document which should usually be printed, for example, PCL of the Hewlett Packard (H.P.) 
company, the PostScript language of an Adobe company, etc. The printer by which the printer connected to the 
former was generally connected to a PCL emulation printer and the latter is called a PostScript printer. In this 
example, this printer driver 101 changes into a PostScript (it is called "PS" for short below) file the image data 
which should be printed for every page, and sends it to a page printer 200. 

[0017] As a page printer 200, although there is a laser beam printer, an ink jet printer or a thermal printer, etc., a 
laser beam printer excels in respect of high-speed printing. It is also possible for the laser beam printer of a 
color to also have begun to appear in the commercial scene, and to use it recently. Moreover, as for current, 
600DPI is a standard while resolution increases every year. In the following examples, although a page printer 
200 is explained as a monochrome PostScript laser beam printer (a "page printer" is only called below) which 
can print the multiple-value (many gradation) image of 600DPI, this invention is not limited to it and, naturally 
can be applied also to the page printer of a color. 

[0018] Drawing 3 is the external view of the page printer, and drawing 4 is the drawing of longitudinal section 
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showing the outline of the internal device. This page printer 200 was equipped with the medium tray 2 
removable, formed the 1st delivery stacker 3 in the upper part, and has formed the 2nd delivery stacker 4 in the 
posterior part. The delivery to two delivery stackers 3 and 4 can be switched with the change over pawl 5. 
Usually, although the 1st delivery stacker 3 is chosen as a delivery stacker, when special [ using papers which 
are easy to curl, such as an envelope and a postcard, and ], the 2nd delivery stacker 4 is chosen. 
[0019] Furthermore, the engine driver substrate 20 grade which constitutes the sequence controller of the 
controller substrate 19 which constitutes the photo conductor drum 10 which constitutes the imaging section of 
printer engine, a live part 1 1, the section 12 write-in [ optical, the development section 13, the imprint section 
14, the fixing section 15, the feed section by the feed roller 16 and resist roller pair 17 grade, the conveyance 
section 18 for delivery that consists of a conveyance roller, a paper guide plate, etc., and the printer controller 
which controls this whole page printer, and printer engine is prepared in the interior. 

[0020] and - if a print sequence is started by the sequence controller of printer engine ~ the feed roller 16 - a 
medium tray 2 to feeding -- beginning -- the tip of the form a resist roller pair - it is made to halt in the 
condition of having dashed against 17 On the other hand, the photo conductor drum 10 rotates in the direction 
of arrow head A of drawing 4 , it glares, and exposes the laser beam modulated by the section 12 write-in 
[ optical ] according to the image data from a printer controller on the surface charged in the live part 11, 
carrying out horizontal scanning to drum shaft orientations, and forms an electrostatic latent image in it on the 
surface of the photo conductor drum 10. 

[0021] it - the development section 13 ~ a toner ~ developing negatives ~ a resist roller pair ~ in the imprint 
section 14, it imprints in the form with which it is fed by 17 to predetermined timing, and the print paper which 
carried out heating fixing in the fixing section 15 is sent out to the 2nd delivery stacker 4, or it conveys to the 
upside 1st delivery stacker 3 through the conveyance section 18 for delivery. 

[0022] Drawing 5 is internal-block drawing of the controller substrate 19. This controller substrate 19 is 
constituted by the bus line 215 which connects these with CPU201, NVRAM203, a program ROM 204, fonts 
ROM205 and RAM206, and four interfaces (it is called "I/F" for short below) 207,209,21 1,213. 
[0023] CPU201 controls this whole controller by the program stored in the program ROM 204, the mode 
directions from a control panel 210, the command from the personal computer (personal computer) 100 which 
is host equipment, etc. Moreover, font data, a program, etc. can also be incorporated from inserted IC card 202. 
Furthermore, processing concerning this invention of drawing to the page memory of the multiple-value image 
data which should be printed mentioned later, compression, expanding, etc. is also performed. NVRAM203 is 
nonvolatile memory which memorizes the contents of the mode directions from a control panel 210 etc. 
[0024] A program ROM 204 is read-only memory which stores the control program of this controller. A font 
ROM 205 memorizes the pattern data of a character font etc. RAM206 is a random access memory used for the 
work memory of CPU201, the input buffer of input data, the page memory (frame buffer) of print data, the 
memory for download fonts, etc. 

[0025] Engine I/F207 is an interface which is connected with the printer engine 208 which actually prints, and 
performs the communication link of a command and the status, or printing data. Panel I/F209 is an interface 
which is connected with a control panel 210 and performs the communication link of a command and the status, 
and a control panel 210 is panel equipment with which the condition of a current printer is displayed on a user, 
and he is told, or a user gives him mode directions. 

[0026] Host I/F21 1 is an interface which communicates with the personal computer 100 which is host 
equipment, and usually uses Centronics I/F and RS232C. Disk I/F213 is the disk interfacing for communicating 
with a disk unit 214. A disk unit 214 is the external storage for memorizing various data, such as font data, and 
a program or printing data, and are a floppy disk drive unit, a hard disk drive unit, etc. 
[0027] Drawing 1 is the block diagram showing the fundamental configuration of the portion concerning 
drawing and compression / expanding processing of the image data in this page printer 200 which should be 
printed, and serves as the PS interpreter 21, FIFO memory 24, a compression zone 22, the compression memory 
(page memory) 23, and the expanding section 25 from the engine 208 of printer 600DPI. 
[0028] The PS interpreter 21 is a drawing means which draws the image data of the multiple value which 
should be printed in the resolution of 600DPI in the unit unit which constitutes each of that pixel, and which is 
later mentioned for every bit (rasterize), when PS file is received from the printer driver 101 shown in drawing 
2 . 



http ://www4 . ipdl .j po.go.j p/cgi -bin/tran_web_cgi_ej j e 3/1 2/04 



Page 4 of 7 

[0029] FIFO memory 24 is a FIFO memory which stores temporarily the data more than the 1 -block WORD 
(BW) part which has a bit plane for the number of bits which constitutes each pixel of the drawn multiple-value 
image, and is later mentioned at least to each of that bit plane. 

[0030] A compression zone 22 mentions the details later, although it is the integrated circuit (ASIC) for image 
data compression which carries out variable-length lossless compression processing of the image data of the 
multiple value which was drawn by the PS interpreter 21 and stored in each bit plane of FIFO memory 24, and 
stores the compressed code in the compression memory 23 and the compression means is constituted with FIFO 
memory 24. 

[0031] The compression memory 23 is page memory which uses RAM206 shown in drawing 5 , it constituted 
each pixel of a multiple-value image, carried out the number-of-bits part (since that number of bits is 8 bits in 
this example, they are eight pieces) reservation of the frame buffer which has the capacity for 1 page in 
resolution 300DPI, and has prepared the compression memory area and the incompressible memory area, 
respectively. The expanding section 25 is an expanding means which carries out expanding processing of the 
compressed code of the multiple-value image stored in each frame buffer of the compression memory 23, and is 
sent to the printer engine 208 of 600DPI. 

[0032] Here, the flow chart of drawing 6 explains basic actuation of page printing by this page printer 200. If a 
page printer 200 receives PS file, the PS interpreter 21 shown in drawing 1 performs drav^ng (rasterize) 
processing of a multiple- value image in the unit unit later mentioned in the resolution of 600DPI, and stores it 
in each bit plane of FIFO memory 24 temporarily. 

[0033] If variable-length lossless compression processing is tried and compressed in the block unit in which a 
compression zone 22 mentions it later for every bit plane, and the compressed code of the result is stored in the 
compression memory area of each frame buffer of the compression memory 23 and cannot be compressed, it 
will store in an incompressible memory area as it is. After finishing compression processing of the drawing data 
of one unit, compression processing of the following unit is performed. And after ending processing for 1 page, 
repeat activation is carried out until the expanding section carries out expanding processing of the compressed 
data and ends delivery and processing for 1 page to the printer engine 208 of 600DPL 
[0034] Next, the details of compression processing of the block unit mentioned above are explained with 
reference to drawing 7 thru/or drawing 13 . It is 64 (dot) considering the unit which rasterizes PS file as shown 
in drawing 7 as a block and a unit. Let eight (line) part of block WORD BW be one unit. 
[0035] That is, it is referred to as 1 unit (unit) =8*BW=8*64 (dot). Furthermore, it is 32 bits as shown in 
drawing 8 to each unit. The White map table (White Map Table:WMT) is prepared. And 32 bits shown in 
drawing 9 supposing it sets WMT to NULL (OxflfffEfff) and one or more black dots exist, if all one units are 
white dots The real address (CDT address) of a compression data table (Compression Data Table:CDT) is 
stored. 

[0036] In addition, the length of the record which the CDT address shows is 8*CDT=8*32 bit (bit) =32 byte 
(byte), as shown in drawing 10 . It carries out. CDT corresponds to one block WORD BW, tries the below- 
mentioned compression method, and supposing compression is possible, it stores the compressed code in bit29- 
bitO of the compression data table CDT shown in drawing 9 . Moreover, supposing compression is impossible, 
it is referred to as bit 31= 1, and the data storage memory address at the time of incompressible (Uucompression 
Data Table Address:UDT address) is stored in bit30-bitO ( drawing 1 1 ). 

[0037] The compression method used this time consists of two steps shown below. The target BW all 
investigates a black dot in a white dot first, supposing it comes out so and is - the CDT address - respectively - 
- 0x00000000 or - It is referred to as 0x7ffFffff. When that is not right, a head dot describes by the Huffman 
code which shows the run length of a white dot or a black dot to drawing 12 according to assignment) by "0" 
and " 1 " by bit30 of CDT shown in a white dot, a black dot, or ( drav^ing 9 . 

[0038] For example, block WORD BW shown in (a) of drawing 13 is changed into the compressed code shown 
in this drawing (b). In addition, although the last white dot (run length = 10) is not contained in a compressed 
code, it can be restored because all the last black dot (run length = 19) back is white dots. Moreover, 1 is written 
in the field in which CDT remained. 

[0039] Next, the example of the compression means in this operation gestalt is explained. Drawing 14 is the 
block diagram showing an example of a compression means, and consists of a compression zone 22, FIFO 
memory 24, and a sequencer 26. 
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[0040] And FIFO memory 24 has the bit plane of 0-7 corresponding to each 8-bit bit which constitutes each 
pixel of the multiple-value image data drawn by the PS interpreter 21 of drawing 1 , and each of that bit plane 
has n times (n is one or more integers) as much memory space (64xn bits) as 1-block WORD BW shown in 
drawing 7 . More than the at least 1-word block part of each bit of the drawn data (Write data) is temporarily 
stored in each of that bit plane. 

[0041] A compression zone 22 is an integrated circuit for image data compression (ASIC: IC or LSI of a 
specified use) in which the internal configuration is shown by drawing 16 . So that a unit number and a block 
WORD location may be set and compression processing may be performed to a serial one by one to the data of 
each bit plane of FIFO memory 24 by CPU shown in drawing 5 It is controlled by the sequencer 26, and 
operates and each above-mentioned data of WMT, CDT, and UDT is stored in each area in the compression 
memory 23 as the compression result. 

[0042] It will be the flows of control which a sequencer 26 performs, and first, FIFO memory 24 distinguishes 
whether it is Null (with [ in oar "0" ] no storing data), and if drawing 15 is not waiting and Null about data 
being stored if it is Null, they will make the data of the plane of the most significant bit of FIFO memory 24 set 
to a compression zone 22, and will carry out compression actuation to the data. Then, to the least significant bit, 
the data of the bit plane under one is made to set to a compression zone 22 in order, and compression actuation 
is carried out to the data. 

[0043] Next, the example of a hardware configuration of a compression zone 22 shown in drawing 14 is shown 
in drawing 16 . This compression zone 22 consists of the 64-bit buffer 222 which is the capacity which can 
store the data of 221 or 1 block WORD BW of lead blocks, modification block 223, and a compressed block 
224. 

[0044] The lead block 221 is a block for leading the compressed data of the White map table WMT 
corresponding to it, the compression data table CDT, and the incompressible data table UDT from the 
compression memory 23, and reproducing block WORD BW before compression to the 64-bit buffer 222 from 
the information on the location of the unit number which was computed by CPU201 shown in drawing 5 and 
which should draw, and its block WORD BW. 

[0045] Moreover, tiie modification block 223 is a block for carrying out the lead modification light (read-out, 
correction, and writing) of the data (Write Data) of block WORD BW which was specified by CPU201 and 
which should newly draw to a buffer 222. 

[0046] And a compressed block 224 is a block which represses the data of the buffer 222 by which lead 
modification light processing was carried out, and is written in each area of WMT, CDT, and UDT of BW 
location of the unit number which read the result to the point of the compression memory 23, That is, the 
compressed data previously drawn by the compression memory 23 (rasterize) is rewritten one by one to the 
compressed data of the image which newly draws for every block WORD. 

[0047] Drawing 17 is the flow chart of the manipulation routine concerning drawing of the image data based on 
CPU201 shown in drawing 5 . Former drawing actuation is completed first and CPU201 confirms whether the 
hardware shown in present drawing 16 can operate, if actuation is possible, will compute the unit number of 
data and the location of BW which should draw, and will set it to the lead block 221 and a compressed block 
224, 

[0048] And if the modification block 223 is therefore made to set to the sequencer 26 which showed the data 
(Write Data) which newly draws to the block WORD BW to drawing 14 from FIFO memory 24, hardware will 
operate in order of the lead block 221, the modification block 223, and a compressed block 224, compression 
drawing of the 1-word block BW to the compression memory 23 which is page memory will be performed, and 
the above-mentioned processing will be repeated till the drawing termination for 1 page. 
[0049] In addition, the magnitude of the unit which is a base unit at the time of performing compression 
processing by this compression zone 22 is t dots (dot), as shown in (a) of drawing 18 , or (b). Block WORD BW 
constitutes one unit (unit) from u pieces in a main scanning direction (a) or the direction of vertical scanning 
(b). That is, it is 1 unit (unit) =u*BW. 

[0050] And when CPU201 shown in drawing 5 rasterizes PS file by the Sanction as a PS interpreter 21 of 
drawing 1 (drawing), the whole of the one unit investigates whether it is a white dot, and it sets the White map 
table WMT of the direct compression memory 23 to NULL (2xffffffff), without using a compression zone 22 
altogether in the case of white. When the number of black dots is also one, the above-mentioned compression 
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processing is made to perform for each [ which constitutes the unit ] block WORD BW of every using a 
compression zone 22. 

[0051] Till the termination of hardware of operation which CPU showed to drawing 16 , if it is the system 
which is an idle state in many cases, since a unit number and the data of the location of BW are stored 
temporarily, it is good to prepare FIFO also between the lead blocks 221 and compressed blocks 224 of CPU 
and a compression zone 22. And if it becomes magnitude with the remaining capacity of each of that FIFO 
memory and will design so that CPU may be told by interruption, it will become possible to perform drawing 
actuation, without CPU caring about the condition of the hardware of a compression zone 22. 
[0052] Drawing 19 is the block diagram showing other examples of a configuration of a compression means. In 
this example, the compression zone 22 shown in its ****16 and eight same compression zones 22A-22H are 
formed to each bit planes BP7-BP0 of FIFO memory 24, and the unit number and block WORD BW location 
which CPU computed to that each lead block 221 and compressed block 224 ( drawing 16 ) are set. 
[0053] And compression processing is performed to parallel to the data of block WORD BW with which each 
bit planes BP7-BP0 of the multiple value of FIFO memory 24 correspond, and WMT, CDT, and UDT of each 
compression memory 23 A-23H are rewritten. Thus, although cost will become high if constituted, printing 
actuation of a 8-bit gray-scale printer is attained at the same speed as the time of monochrome binary printer 
actuation. 

[0054] Next, drawing 20 and drawing 21 explain the example of modification of the compression means shown 
in drawing 14 . When the object image of 8-bit gray scale is an alphabetic character manuscript, almost all data 
is all whites (0) and all black (255). this time ~ the difference of the bit plane of a high order, and the bit plane 
under one of them ~ since all bits will be set to "0" except the top bit plane, and CDT does not occur at the time 
of compression, compressibility improves [ if the result of an operation is stored in that bit plane, ]. 
[0055] Moreover, since it is rare that the adjoining dot concentration changes rapidly also about continuous tone 
images, such as a photograph, at least when a high order bit plane is "1" ("0"), the bit plane under one of them is 
predicted [ being set to "1" ("0") in many cases, and ] similarly. Therefore, improvement in compressibility is 
expectable by compressing to these prediction results (it being "0" when in agreement). However, about a low- 
ranking bit plane, since random nature increases, a good result is not necessarily brought. However, at least 
about the bit plane of a high order, improvement in compressibility is expectable. 
[0056] Drawing 20 forms the computing element 27 for performing the bit operation between bit planes 
between FIFO memory 24 and the compression zone 22 of drawing 14 . A compression zone 22 performs 
compression processing to a serial one by one to the result of an operation of the computing element 27. 
[0057] The bit operation of the difference between the bit plane is realizable by the Exor operation. Moreover, 
data processing between bit planes is not limited between the bit planes of one high order. A comparison 
operation may always be carried out to the most significant bit, and compression processing may be performed 
like an even number bit plane or an odd number bit plane to the comparison-operation result between the 
existing periodic regular bit planes. 

[0058] Drawing 21 forms the prediction machine 28 which predicts the bit plane mentioned above between 
FIFO memory 24 and the compression zone 22 of drawing 14 . A compression zone 22 performs compression 
processing to a serial one by one to a prediction result with the prediction machine 28. Although the prediction 
with this prediction machine 28 is not illustrated, it may use contiguity pixel information. It means that a 
contiguity pixel becomes the same orientation. 

[0059] As mentioned above, although the example at the time of carrying out this invention to monochrome 
gray-scale printer was explained In carrying out to a color printer, the drawing means mentioned above the 
color picture data of a multiple value To consider as PS interpreter which draws for every color of Black K if 
needed [ the / each primary color (Red R, Green G, blue B) and if needed ], to establish a compression means 
for every primary color of that, and what is necessary is just made to perform above-mentioned data 
compression actuation for every color. 
[0060] 

[Effect of the Invention] As explained above, according to this invention, in the page printer which can print a 
multiple-value (many gradation) image, it becomes possible to be able to reduce the memory space of page 
memory sharply and to offer a cheap gray-scale printer and a cheap color printer by compression of that 
drawing data. 
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[0061] In invention of claim 1, since compression actuation is performed to a senal one by one by one 
compression zone to two or more bit planes which constitute the image data of a multiple value, very cheap 
gray-scale printer and color printer can be offered. According to invention of claims 2 and 3, the compressibility 
of drawing data can be raised more. 

[0062] In invention of claim 4, since compression actuation to each bit plane can be performed to parallel, 
processing speed is not reduced. According to invention of claim 5, a cheap multiple-value color printer is 
realizable. According to invention of claim 6, a data compression can be carried out to high degree of accuracy. 

[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the functional configuration concerning data processing for 
printing the document data of PS file in the page printer 200 shown in drawing 2 thru/or drawing 4 . 
prawing 2] It is drawing showing the example of the image formation structure of a system using the page 
printer by this invention. 

[Drawing 3] It is the external view showing an example of the page printer in drawing 1 . 

[Drawing 4] It is the drawing of longitudinal section showing the outline of the internal device similarly. 

[Drawing 5] It is internal-block drawing of the controller substrate 19 in drawing 4 . 

[Drawing 6] It is flow drawing of the basic actuation at the time of printing the document data of PS file for 1 
page by the page printer 200 shown in drawing 1 thru/or drawing 4 . 

[Drawing 7] It is drawing showing the configuration of the unit (unit) which is the unit of the block which 
rasterized PS file. 

[Drawing 8] It is drawing showing the size of the White map table (WMT) to each unit. 

P3rawing 9] It is drawing showing the configuration of the compression data table (CDT) stored in WMT of 

drawing 8 . 

[Drawing 10] It is drawing showing the length of the record of the real address (CDT address) of CDT shown in 
drawing 9 . 

[Drawing 11] It is explanatory drawing in the case of storing the data storage memory address at the time of 
incompressible (UDT address) in BW, 

[Drawing 12] It is explanatory drawing of the Huffman code which describes the run length of a white dot or a 
black dot. 

[Drawing 13] It is drawing showing the example of conversion of a compressed code. 

[Drawing 14] It is the block diagram showing the example of a configuration of the compression means in the 

operation gestalt of this invention. 

[Drawing 15] It is flow drawing of the control action by the sequencer 26 of drawing 14 . 

[Drawing 16] It is the block diagram showing the example of a hardware configuration of the compression zone 

22 in drawing 14 . 

[Drawing 17] It is flow drawing of the manipulation routine concerning drawing of the image data based on 
CPU201 in drawing 5 . 

[Drawing 18] It is explanatory drawing of BUROKU WORD BW and a unit which is the unit of the 
compression processing by the compression zone 22 in drawing 14 . 

[Drawing 19] It is the block diagram showing other examples of a configuration of the compression means in 
the operation gestalt of this invention. 

[Drawing 20] It is the block diagram showing the modification of the compression means shown in drawing 14 . 

[Drawing 21] It is the block diagram showing other same modifications. 

[Description of Notations] 

10: Photo conductor drum 1 1 : Live part 

12: The section write-in [ optical ] 13: Development section 

14: Imprint section 15: Fixing section 

1 9 : Control 1 er sub strate 

20: Engine driver substrate 

21: PostScript (PS) interpreter 

22: Compression zone (the integrated circuit for image data compression: ASIC) 

23: Compression memory 24: FIFO memory 

25: Expanding section 26: Sequencer 

27: Computing element 28: Prediction machine 

100: Personal computer 

101: Printer driver 

200: Page printer 201 :CPU 
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206; RAM 208: Printer engine 
221 : Lead block 222: Buffer 
223: Modification block 
224: Compressed block 



[Translation done.] 
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ai^nt^->> h#-^i::^D^'i"7-h' (BW) ©fiCM 
A^^. ^tilzMUt^ UtESix-^ ^iliB-^- ^ U 
bm.3i-\^VyX'i(DSmm(0:fu-j^v-Y (BW) ^Bu 
iB>'^■ >y 7 r tiSS-r i> fetoO >; - K :7d >y ^7 i:', CPU 
t J: Tfi^^ nfeif t {CJSBT'^ § x-^ MBv-^ 

7 71CIJ - K • ^T^-f 7 71' • M-S^T^I" 7 7^ 
7"D-y^i:, K^5=^^77-Y7'D;y^7l3j:-3tU-K • 

^7^^'7y-i' -^-f h^^^s^^^;tSuH3^^*y7 7®x-^' 
SSESSbT. ^0iSigm^Ml3-^-v^^UC»^3itf 
E^7-D-;;^i:*^e)^e5o 
[0 0 15] 

[*aj©^©ffj^] zcD^mm^omm^m 
miz&-^\,\xMitmzm.mt^o m2it. zommzi. 
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T^1'IIlT-$.!5s 1 0 Oii/l-Vi-^l/nVtla-^s 2 0 
n>t:a-^ 1 0 0®CRTii®i:^-4^-h-i:DTP 

[0016] 7*u >^ h-7 -f >'n 0 1 la. ii'^Bisy-r^ 

§3SC»[*lifS^-v7"i;>^S'2 0 0AS-!t:i}f-H-?>7'U ' 

^^j-ais. i?ij^«ta-b>y h •yt>vA-K (HP) a 

(73PCL-?>AdobeacDJ}?;^ h ;^ ^ U 7" h SB«l3 n 

^-i^miiZ^-P^hT.i'^jyv {&.T rpsj i:BS 

5. . ' 

too 1 7] -^-i^7'';>^ 2 0 0 i:b-C(i. U-1f7" 

fia^^ass?)-7?T% ]gtti±6 0 oDP itmmtti 

6 0 0 DP I©^ia (^P§I8) Rita's: aM:^^ 

T.VT.^'JVV ■ u— if7'i;>^ (WT^C r^-v:/ 

[0 0 18] HSIi-eC'^-i^^^U >^5'OM-liiaT-fe 
;i©-^->'7''J >f2 00 (±. m h b-f 2 ^aiJ^qltg 

icfiix.. ±a5c^ 1 mm:^ ^ ^ * 3 sistt. ^sBii^ 2 

2)*^ ^if«^^»fii:©*-;^UlpV^i|fi?rffiffl1-5«^ 
[0 0 19] f^SBtlirU >^^>i^>©f^^ 

gp^iifiK-rs^^tfrh'^A 1 0 , ^mgp 1 1 , ^sasp 

1 2 , S^gP 1 3 , fi^SP 1 4 , 1 5 t. M&v 

-7 1 6&ZJFUiy7.h^-'7ni 7^lC=t5il&»i:> 
«32^a-vi:^-/^AV h-1S^*?)^Sg»fflffi32&g|5l 

X y >© ir 3 > h D - V $:ffifi)c,n! ^ > > 

K^-f /'^•*^fi2 0^*W?)^^TV^:S„ 

[0 0 2 0] -^bTs 7*'J >^x>i;>©->-':r>;^3 



■^©ffliE©«SUi^;^ hD-v«l 7lC^$STfett 
IT- -Bt<?± $ -e- 2) 0 . K 7 1 0 (in 4 O 

^EPA;5[q]-\!Hi!i£b. ^sasi iT-^m^ntaat^ 

^t»jia51 2m:oT7''J>.^3>hD-5'*e©lli^ 

©^at^m^^SrffM-rso 

[0 0 2 1] ^n^mM&l 3T- ^:^-(:J;•:pTm« 
l&ji^nSfflffitlte^gPl 4t;fe^^Tte¥L> SSSi 1 

5T-w«sufer'j > vm^m2mm7.^ 4'nj^ 
fcti-r 2>*\ «ffliS32igi5 1 8 bxigB®^ 1 s^^ss;^ 
^>>*3^as7^-rso 

[0 0 2 2] E151±3>hn-^Sffil 9ffli*ia5:/D>;/ 
^llT-fe2.o -I03>hD-7»Sl 9I±. CPU2 0 
1, NVRAM2 0 3, </5 AR OM 2 0 4 , y :ir 
>bROM2 0 5, RAM2 0 6, SV4{i®^>'^7 
x-;^ (WT fl/Fj i:BS^>-rS) 2 0 7, 2 0 9, 
2 11, 2 1 3i:^ C:ne.$:}gi^-r2»'N*:^7^>2 1 5 

[0 0 2 3] CPU201{±> 7*D</tAR0M2 0 4 
tI|&frt^nfc7*n</7A, mW^^^-J^2 1 0A^?>®^- 

V3» 1 0 OA»e)©=!V> h-^ti-^Ts C:ffl3>h 
D-7^{*^Wr2.o St. #«^tlfc I C A- F 2 

^©-<-i;^^'j-^©ffiiI. ffi«S. <t'ft^?©3©^H^{i 
{*t'i>5!lS*)ff'SOo NVRAM 2 0 3I±. S^t^l^;!/ 

2 1 o*^e)©^-h'Ji^^oi*i§^fir$:iBliL-r*)<^}i 

[0 0 2 4] 7"O^J^7AR0M2 0 4i±. C©=i>hD 
-5©M7'D^9A$:^rtbT05^{±lL^ffl^^ U 
T-$.2)o 7*>bR0M2 0 5{±^ :*:*7;j-> h®.'^^ 
->x-^'^Cif&IBjt1-So RAM2 0 6i±. CPU2 
0 loyv—^ :^^^) , A^/T^-^©-!' >7"'> 
7, hT^-^ ©'<->';< (7l/-AA->>7 

[0 0 2 5] x>i;>I/F 2 0 7{±. ^^HWJ^ff 

^^^dT"'; >^x>i;>2 0 8 i:gigD$nT^ =3v>fs 

V^7.^-9 ^ ^EP^t"- ^ ©jiff Sfr^io-fV^^x- 
:^T-*So yt^-;H/F 2 0 9{±. Sf^v^;f;i/2 1 Oi: 

s^^nxx =ix'>Ksi^77^-^7©aft5:fT^cd'r 

S©7'U >;5'©ttSs5:a^^bT^D6^^fet)^ 

[0 0 2 6] *7M/F2 1 lii. t^T^vmrnxh^ 

n-vi-)Vny\^D.-^ l O Q t-MM'^frtio ■< y y 
:^-7.Xh*)s ®^l±-fe>hnx^7 I/F-^RS 2 3 
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[0 0 2 7] iai{iC®^-i^7'U>^5' 2 0 OllisltS 

^-y<)^2 1, fifop<^';24, ffi^efi22, e 
$i/^u 2 3, smt:aa5 2 5 i:. y 

U >^ 6 0 O DP lCD:t>-:^>2 0 8iPe>^i)o 
[0 0 2 8] PS'f >^'-7"U^2 Kis lll2l:TsL/fe 

i:. 6 0 0 D p I (Dimmt-mit^^^imm^'T- 

[0 0 2 9] F I FO^^ >; 2 4{±, -E-OffiH^flfef- 
p^n >7 7- K (BW) ^Ji^±©x-^ $r-B#6<]{I*SJrt 

r 5 $fe xn^fedi ^ 'J T- ?! 0 

[0 0 3 0] ffiffigS2 2tt. PS'f >^-rUd'2 1(C 
i^Tffili^nTF IFOp<^ i; 2 4ffi=&t>^ hT'U- 

L> ^OEffiP- KfeEfil/^ U 2 3 t^&ifrt-rsil^x 
-^Effiffl^aHSS (ASIC) T-feDs FIFOy^ 
U 2 4tftt:EJi^|gS:1Sfi£LTV^i.A^ ^0|¥«^ 

[0 0 3 1] EiiSp<^ U 2 3(±. E15{CS^L;^RAM2 

0 6 5:ffiffi-r.5'^-vp<^ ';T-fe?)v »ilfi3 0 ODP 

1 T- 1 U- A/N* 7 ySr, 
Wko^mm-km^-t^'d.^yY%.5} (::©0!lT-!i^©tr 

h»tf 8bit ^C©T-8<i^) 5t(Sb. ^tl^nEJS^ 

i±s E«;<^ iJ 2 3 0#7L/-A>'N--;/7 7C*§*ft^nfe 
^^it^S«©E.«3-K$rf*MLabT^ 6 0 ODP I© 
7'U>^Ji>v>2 0 8/\j@l5ff:I^ieT-$>5o 
[0 0 3 2] CiT% ::©'<i-v7'iJ><$'2 0 0tJ;5 
^— :^WJ©S*»)f'^S> I1I6©7D— ^^i'-KzJ:^ 
TiiiB^t?)o ^-S^7'';>^ 2 0 0tfPS77"i';L'$:g 
<fr.2)i:s |2!lt^bfePS^'>^$'-7"U^2 6 
0 0 D P I ®»^ST'^aitl) Ji-- >y h#(aT-^ttli« 
©fS® (7;^:$'7'fX) JQS^I^ffU ^n^FIFO 

[0 0 3 3] ^n^rEli^ 2 2 ^Y.^^ 

{c ^aiT 5 y D ^ m^ft BiffiE«®a ^ 

E«T- ^ 6 ^0mm<DEm - K SEffip< ^ U 2 3 © 
#7b-A/'N-^y7TOESI/^ i;^Ji^X h7bs Effi 



5„ li::i>> h©»iIx-^©E*iJQiSS:iS^^?.i:»;© 

m^mtz ffftgi5*5-?oE«x-^' ^£#s®a l 

T6 0 ODP I®7"'J>^x>i;>2 0 S^jiO, 1-^ 

[0 0 3 4] i>;t. ±aibfc:^D-yi'Wi®E«S$[!ia® 
-if|ffltoV>Tia77mil 3$:#,^bTiftHJ-rS. 07 

t?^-r<to{I^ PS77-i';uS7X^7'rxt?.*teS: 

7"D -y^i::3.->;; ^i:bT^ 6 4 (dot) ©Xd >;;^ 7- 
h-BW©8(line):9'^l3.:^u/ hfc-r^Sc 

[ 0 0 3 5 ] -r'&fc*.^ 1^:^-^ h (unit) =8*BW 
= 8*6 4(dot) tt^o ^e>tC^ ^:i->yh{3»bT 
II18 t^N-f idle, 32bit (OtsU-( h^'yy'r—:fJU 

(White Map Table : WMT) ^fflSt?). ^bT> 
IJL- hds^Tfi K>> ^'5:?>^ WMT5NULL (Ox 
ffffffff) i:U ■feb. UK';/ bAsioJil±?^ffi-r5'5: 
e>v lagCS^-fS 2bit ©E®x-^7^-X;i/ (Compr 
ession Data Table: CDT) ©HTHl^X (CDT 

[0 0 3 6] CDTTh•^XAST^■r^=I-^•©« 
^J±. 01 0C^>-rJ;d{38*CDT=8*3 2 h 

(bit) =32A^h (byte) iifiio CDTiilo® 
XD -y ^ 7- H EWt^^fS b, 

X. *)bEffiRJtgT-fe-3fe^^ ll9fI5'x1-Ei®7'-^7^ 
-X;PC D T©bit 2 9 ~bit 0 lC-e®Effi=J- K^^&ifj^ 
tio Sfcs *)bE«S^qItgT-fe-pfee.> bits 1 = 1 
tL. bit3 0~bitOtlMBt©T'-^1i&ifrt;<^ 'J7 

\^V7. (Uucompression Data Table Address : UDT7 

Kl/X) ^mit^mi Do 

[0 0 3 7] ^lE]ffifflbtE«^iC{i. »:{3?x-r2y^7^ 

e)CDT7'Hl/XS:-en^n> 0x00000000 Xi± Ox7fff 
ffffi:1-5o ^eT•'5:v^^l^^CI±. $fesSK>>hAs 
a h*<> hi^llh-';/ h*^ (09{r^bfeCDT® bit3 0 
izr "0" iS' "1" T-Jg^) tiSbT, e bifeSV^ 
iillF^' h©5>V>yx$riai 2{c^x-rM7V> • n 

[0 0 3 8] lai 3® (a) iC^N-fXP 5'<J'7 

-KBWa. (b) llr>rEiiSn-K{i^g|$n 
S^oe K>> h (^>W></X= 1 0) (±. 
E«3-h't'§^n^tt>*^> Sm©IIK>>b (7>b> 
^X = 1 9 ) 0'^*5^t a y h ?) ^ ilT-«7C*SqJ 
fgT-$)So CDT®^ofc^iS{C(±. l^rS^ii 

[0 0 3 9] ^J^t. Z(DmKBWXii»ZEm^m(DM: 

y^mX'^<J. Ellg|52 2 i:F I FO^^ i; 2 4i:i/- 

[0 0 4 0] ^LZs F IFO;^^ U 2 4lis E11®P 
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hT'L'-Xlv ffiH$nfex-^(Write data)® 

[0 0 4 1] E.m32 2(i> 01 6tJ:-pT^©(*|gi3« 
fii^§r^■rl^7^-^E«ffl««i]i^S (ASIC: 
^®ICX{±LSI) T-fe!5. ElSt^^bfeCPUCJ: 

F I FO/^-U 2 4ffi#b:>y b7"^->®7^-^{::^>rb 

MT, CDT, UDT®^7=-^5:ESi^^U 2 3rtO 

[0 0 4 2] 01 5{ii>— ^>tl-2 6>!)S*ff-r?)M7 
D-T-$>D^ ^fe-fF IFO^tU 2 4dSNul 1 
;U "0" ft&ttT^-^'Sb) *^S*^$:WJU Nul 1 

niis FiF0p<^';2 4®ft±fift:>y>o7'i/->© 

x-5'&E*igP2 2^-lr<y ^^•^T^ ^©x-^t^^b 

oTOtr-y b:/^->©7'-^<&EiS6^2 2(3-k>y 

[0 0 4 3] 014{C^NbfeE»a5 2 2®M-K- 

<^x.Tmmmt:miQC^^to i©EISg|5 2 2l±. U- 
K 7'D >y 2 2 K 1 :^Di'^7'7-KBW07'-^$:iS 
i^T-§5§ST-$)?)6 4bit©.'N">y7T2 2 2> 
7 7^':/D>>i' 2 2 3s Kl>*EIS7'Dy^ 2 2 4i:4^6. 

[0 0 4 4] U-K7'U>y^2 2 lt±^ gl5(3jfNUfeC 
PU2 0 1 tJ:-:>-tgtB^tifeffillt-^t^-'y 
i:-^oyn>y<>'7-KBW©ffig©tflftA^^^ ^tit^^ 

7';i/CDT, :Slh-^^EIix-^7^-7';uUDT©E«7' 

SE*^ ^ 'J 2 3 A^6> U - K b> EiiiSmi© :7d <y 
9-HBW§6 4bit©.'N'-y77 2 2 2CSai" i>fei* 
©:/D-y^T-$)?)o 

[0 0 4 5] tt> ^x-f 7r'r >^D-y^ 2 2 3i±. C 
PU2 0 1 1 j:r?T}i^^nfeffttjaii!-r--^^:rD>y 
^7_ftBW©7'-^ (Write Data) m'->7t2 
2 2CU-K • 77"f • v-f h (^i^^tti U • fiiE 

[ 0 0 4 6 ] ^ LT. Eiil^o -y ^ 2 2 4 ii. U - F • 
^X'f 77^' • T'f ^5!la^^^fe^^'!V77 2 2 2®7='- 
^^&SE«t-?.:/D-y^T-s ^0|gm5E«;<^U23 
©^t^^^tfiL t^-'^ h*^®BWffia®WMT, C 
DT, *5.tt>*UDT®§Ji>;7C»^atfo t''cCfo*.> 



[0 0 4 7] lai 7lt. la5^CT^LfeCPU2 0 1 t<t 
-5 ll^r- ^ ©JSHfifl^ t) 5 >® 7 D -f - ^ 

- b T-$. .So C P U 2 0 1 ii. SfJ-:J.iI©ffilji;f^As*^ 
7 U M&M 1 6 bfcA- K 'i7Ji7A5iW^qjBgT-$. 

-h':/n>yi7 2 2 li:Ell7'D'y^2 2 4t.-tr-yft 

^ o 

[0 0 4 8] ^UT. 7r^yD^>^ 2 2 3^^. 

^CD^Vy^U-]'BV^Zmfzlzmmt^'f-^ (Wn 
te Data) 01 4^CT^bfe^>-^>1t2 StCioT 
F IFO^^U 2 4*^^)-^^^ h^i^^i:, U-H:/D>y 
^2 2 1, ^x->r7T^:/D^;;^ 2 2 3, Eiii>'D^y>7 
2 2 4(Z)|lit::^N-F^:r^7*W^U ^ V Tfe 

^ SiSS^ ^ U -2 . 3 ^cZ) 1 7 - F :/D ^> ^ B WcDEMH 

[0 0 4 9]7^^:fes C(DE»aS2 2TE«^SLS^ff^J;o 

(a) Xti (b) izmt^oiz, t K^;/K(dot) cD:/n 
^)^^u-'YBV^ifi±M^1j\^ (a) $)^iMiitMS:^rRi 

(b) LufiTl::L-^y h(unit)^«^bTO^o ttn 
t^i^, 1^- h(unit) = u*BWT$)^o 

[0 0 5 0] ^bT. m5ZmbtzCFV2 0 lit, HI 
1 CDP y^-T^U ^ 2 1 i: bT®titgt ct-i^TP S 

b:65^Te K^;^ h^^^S^^SH^^ ^TScDa^tCJiE^ 
35 2 2 &ffiffli^-r^::tS}gEilS^^U'2 3(Z):*^y^ hT^^ 
7"x-:^;i/WMT^NULL (2xffffffff) i:-r^o m 

p.^/7y-KBWS^:. EM2 2^ffifflLTfjaitpE 
[0 0 5 1] i)U CFHi^mi eiZ7r^brzJ\-]^^ai 

S^jtCfeffl-r-Sfei^tC. CPUi:E^a5 2 2C7)U-K:/D 
2 2 li^I>'Effi>^n^y^ 2 2 4 i:OP^(C*> F I F 0 
^K(t^i:il^o ^ bTs ^©^F I FO/^';0S!9 

[ 0 0 5 2 ] 0 1 9 itEm^mcoii}.(Dmjtm^^^tfv 

y Yy\y-yBF 1 ^B? OlZ^LT. ^fl^^gl 1 6 
^^bfcEM2 2hiB]«/cC8o©Effia52 2 A-2 2H 
^lat:?'. ^£Z)g-iJ-Ky^n^>^ 2 2 1 t:EiSS:^n^y^ 2 
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2 4 (116) iZCTVt^WiiiUz::^-^^ Ym^tyv 

[0 0 5 3] ^bT^ FIFO/^'J 2 4®^ll©#lf 
>;/ b7"U->BP 7 ~B PC ©list's 7'D-;'^5"7-K 
B WCDx- ^ t ^ UT / ^ 5 L/ ;u i|i«^^T'5: o T> 
^E^;^^ U 2 3 A~2 3H©WMT, CDT, 

•So 

[0 0 5 4] mzs m 1 4 LtzEmmcD^w.m 

122 0SIFI2I2 nci-:5TSiBg-ri>o 8bit</P- 

^6(0) (2 5 5) f^So COR. ±&©t: 

h:n/->i:-^©loTfflt:>y b7'u->i:oM:0-?1l 

h7"U->Jil^i{i^T®tf-y hA^ "0" t^e2)©T\ 
E«SBf(cCDT*s^^UctOfei*ESI**^[qi±-r5o 
[0 0 5 5] ^fc. ^Kil«#©jS^ilgMft{3MUT 

( "0" ) T-^SS-^Cli. ^©loTOt-y 
>*)|5l«tCs "1" ( "0" ) t^<:5»*^#v^i:WJ^ 

"0") {c^bTE«g^ig-rc:i:tci^T/E*6*©iPi 

C|lbT(±> Eili^©l°l±A^I§^T^2.. 
[0-0 5 6] ^'2 OHii. FIF0^^i;2 4i:llll 4 
©E«iS5 2 2i:©F^t3, tf>y h7'l/->r^©i;>;/ hJSfiC' 

2 7 ©fUStiiSmfCW bTv EteSB 2 2 AS)lii*;-> 'J T 

[0 0 5 7] ^(DiCy hy\y-ym<Dm^(D\::y hmW 

[0 0 5 8] 0 2 lf±. F IFO^^ 2 4i:lll 4© 
fT^£d^?8!lt52 8&i5(tfe*)©T-$.Sc ^©^iiJg52 8 

j^^^mfsmizn uTErn 2 2 A5)i*-> u tmze 
mm^ ^'nttoo zi <D^mm 2 s tc j; s ^m^t. ei^tn b 

jgli^*5|5i bitiiRi t 5 c i: b T V > 2) . 
[0 0 5 9] JSA±. eM^b-:^'!7--;u • 
(D%m^mm{^tzm'^(Dmiz^^^xm.mLtztK *v- 



fi©*5-iiii^x-^S:. -^o^iie (1/7 KR, 
->G, :/;i/-B) 2it>'£'Si3iiSbT^7-y^K©^fe 
S{cM-r-5PS^>^-7-';^tb. Em^Wi^^(D 
^SfeSCiStj-v ±3i©7^-^EIiK;f^5:^eSt:^T'5: 

[0 0 6 0] 

[*BS©^S] J-:^±iftB|bT&tctoi:. do^B^tcj: 

^{:*V^T^ ^©»iIx-:J'OE»tJ;oT'^-i'^^ 

tifiojmztji^o 

[0 0 6 1] 11*^ 1 (DmMX-ii. ^ 
«J5E-r.S«i!t©b:>^ b7-l/->CSbT. lo©EM 

zti^x^io m^m2RV3(D%mizxtn£. mmv" 

-^(DEm^^J^^nsb^ZtifiX^^o 
[0 0 6 2] W*I14®^B^T-(±s Vyv->IZ 
Mtl>Emm'f^/^y\yMzf7tj:^^C0-^, ^mmt: 

rji^mtiy-y')y^^nmx§^o m^m^cDmmiz 
ins. y'-^Em^nmmzmji'izttiix^^o 

[HI] II1273Mia4t:^Nbfe'<i-v7U>^ 2 0 0CC 
irH-fZTS7 7'{;\^0X9'f-i'im\tZrzib(D7'- 

^!miz^i:)^mmm&^ir^tyu y^mxa^o 

[1112] >I®^B^^cj:S'^-^^rl)>^Sfflv^feiIM^ 

[n 3 ] HI (ciDtts-^-vr'; y^(D~m^^st^m 
mx$>^o 

[114] |Blb<^®l*ia5^®«BS^5^-riEifSHT-fe 

i o T 1 ^B^cD p s 7 y >r ;i/cz):^:»T^- ^ ^ EPS1JI- 

^ PgcZ)S*»ft0 7 D -KIT- o 
[1217] PS7T'<;i^$:^;^^^^XLfe:/D^>^C[)^ 
eT-$)^^-^>h (unit) £Z)«jFt!ci^5^N-riaT$)^o 

(WMT) W^X^?N-ri2ITfe-5o 

[[19] S8cDWMTtC^ifrt1-'&E$Sr-^x-7^;i/ 

(CDT) ©«^S:^"NfglT'S^c 

[Ell 0] l2l9tC^xb&CDT£D^TKU;^ (CDTT 

[^1 1] #E®Bt©x-^1Slrt^^U7Kl/^ (UD 
TT^Kb:^) $:BWtC:|Stt-r?)ji^c:Dift9J[aT-fei)c 
[012] e K^^ ^fe:l)l^i±MK^> b^^^>l/>^^^ 
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[014] z(Dmm(DmmEmizm^E.m^mms^ 

[lai 6] HI 4lc4olt5E«ggi5 2 2®yN-K'j7Ji7« 

[HI 7] HSCjoltSCPUZ 0 

[018] HI 4{3*3(j-5E^a5 2 2(CJ:5E^^® 

^ o 

[HI 9] z0mm(Dmmm-izm?>&m^^(Dm 
[H2 0] mi ^izir^LTzEm^moMm^^^tyo 

[H2 1] |ill:<ffe®^ffJ^J$^1-rD>>^HT-fe?)= 



1 0 r^^tttKvA 1 1 :^1|gl5 
1 2 : 3fc«jia5 1 3 : S^gC 

1 4 : te^fgU 1 5 : ^»gl5 

1 9 : ^yVV-ymR 

2 0 :x>i;>K7^yN-S|g 

2 1 : VT.^ ') y V (P S) ^ >^-ru ^ 

2 2 : EM (il^5^-^5'E«ffift«[lIS& : A S I C) 

2 3:Eiiiip<^U 24:FIFO^^U 

2 5:ffftgB 2 6 : -^--Iry+f 

2 7 : 2 8: ^ij^ 

10 0: /'1-v:^;^n>b:a-^' 
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